To check the occurrence of Extrapyramidal Symptoms (EPS) and Hyperprolactinemia (HP) in Schizophrenic patients receiving Risperidone drug and to check the efficacy of the drugs used for the management of these side effects. The study assumes significance in light of reported data that anticholinergic drugs are not very effective in relieving side effects and that they may impair efficacy of antipsychotic drugs to relieve positive symptoms. Thirty one Schizophrenic patients receiving Risperidone drug were assessed for EPS & HP using Simpson Angus Rating Scale (SAS), Barnes Akathisia Rating Scale (BARS), Abnormal Involuntary Movement Scale (AIMS) & estimating prolactin level in blood. The EPS and HP side effects were treated with Trihexiphenidyl, propranolol or diazepam and cabergoline respectively and efficacy was studied for resolving the symptoms. The study revealed that 54.83% of patients on Risperidone showed EPS; majority of these patients (48.38%) developed Parkinsonism and rest (6.45%) developed Akathisia. Besides, 6.45% of the patients developed HP manifested as amenorrhea and menstrual irregularities. Trihexiphenidyl brought about resolution of most (88%) patients with Parkinsonism and partial resolution in remaining patients where tremors & rigidity persisted. propranolol and diazepam brought about the resolution of Akathisia. Cabergoline brought about satisfactory resolution of HP & associated symptoms in all the cases. About 65% of the patients receiving risperidone drug exhibited perceptible side effects. EPS, particularly Parkinsonism was found to be the major adverse effect. All the side effects were adequately resolved by the conventional drugs even at lower levels of the recommended dose improving the compliance of the treatment.
Introduction
Schizophrenia is a psychiatric disorder characterized by two distinct groups of positive and negative symptoms [1] . Antipsychotics are the drugs used to EPS and tuberoinfundibular pathway that controls the prolactin secretion are blocked , resulting in Extrapyramidal side effects (EPS) and hormonal side effects respectively [3] .
The EPS may be treated by reducing the Antipsychotic dose or with antiparkinsonian agents such as biperiden, benzhexol (Trihexiphenidyl), orphenadrine, benztropine, promethazine and amantadine. Trihexiphenidyl is a reference drug for treating EPS, and the dose prescribed is associated with that of the Antipsychotic agent used.
Some studies have found that concomitant treatment with Anticholinergics can attenuate the therapeutic effect of antipsychotic drugs treatment [4, 5] . All anticholinergics can exacerbate tardive dyskinesia but are probably not a predisposing factor in its development [5, 6] . The present study however showed efficacy of anticholinergic drugs given prophylactically or therapeutically. A hormonal effect such as Hyperprolactinemia is treated by substituting one Antipsychotic with other or by using Dopamine agonist drugs such as Bromocriptin and Cabergoline. Cabergoline is the reference drug for treating Hyperprolactinemia [7, 8] . EPS and Hyperprolactinemia, as a consequence of using Antipsychotic drugs are the most important causes for patients not complying with the psychiatric treatment. This study aimed at assessing the occurrence of these side effects after usage of risperidone and evaluation of their resolution with standard reference drugs.
Materials and Methods
In the present Clinical study Risperidone 0.5, 1, 2, 3 and 4 mg tablets; Cabergoline 0.5 and 1 mg tablets; Propranolol 40 mg tablets; Diazepam 5 mg and Risperidone + Trihexiphenidyl (X + 2 mg) where X = 2, 3, 4 mg tablets were used.
A prospective, single centric, open-label study was performed on schizophrenic patients. The study was conducted at Astha clinic, Ahmedabad, Gujarat outpatient department of psychiatry from December 2012 to April 2013.
IRB approval of the study was obtained. The consent of the patients and their relatives obtained and all formal procedures were completed. The purpose of the study was explained to all the participants. Patients who met the inclusion and exclusion criteria were included in the study.
Thirty one Schizophrenic patients treated with Risperidone were assessed to determine the occurrence of Extrapyramidal symptoms and Hyperprolactinemia, using Simpson Angus Rating Scale (SAS), Barnes Akathisia Rating Scale (BARS) & Abnormal Involuntary Movement Scale (AIMS) as follows:
Simpson and Angus rating scale [9] was used for extrapyramidal effects, comprising ten items in a scale from zero (absent) to four (severe). Each item brings instructions to assess and specify severity of each symptom.
Barnes akathisia scale [10] was made up of three items with the following classifications: objective evaluation from zero (absent) to three (constant akathisia); subjective assessment that has two subitems, restlessness perception and discomfort associated with restlessness, from zero (absent) to three (severe); Global akathisia evaluation from zero (absent) to five (severe), and it was developed to measure dyskinetic symptoms in patients taking antipsychotic drugs.
Abnormal Involuntary Movement Scale (AIMS) [11, 12] was used to measure dyskinetic symptoms in patients taking antipsychotic drugs comprising 12 items, on fivepoint severity scale ranging from 0 to 4. Total scores are not generally reported. Instead, changes in global severity and individual areas can be monitored over time. Ten items cover the movements themselves, divided into sections rating global severity and those related to specific body regions; two items concern dental factors that can complicate the diagnosis of dyskinesia. In the presence of extended neuroleptic exposure and the absence of other conditions causing dyskinesia, mild dyskinetic movements in two areas or moderate movements in one area suggest a diagnosis of tardive dyskinesia. The scale can be administered by trained raters. It can be completed in less than 10 minutes. Good psychometric properties have been reported.
Questionnaire of women's and children's hospital Government of South Australia were used to assess the symptoms of EPS & Hyperprolactinemia (baseline, after 15 days, monthly for two months).
Management of EPS was done using antiparkinsonian drug Trihexiphenidyl, β blocker propranolol & diazepam, Inj. Prometazine HCl and Clozapine. Whereas management of Hyperprolactinemia was done using dopamine agonist drug Cabergoline. Evaluation of their management was done using Health monitoring Questionnaire (baseline, after fifteen days, monthly for two months) & Prolactin blood level test.
Clinical outcome of the study was measured in terms of survival, complete recovery and survival with minor symptoms.
Data were obtained from the patient's chart, through interviews with patients, who voluntarily agreed to participate in the study after signing an informed consent form, using questionnaire forms Prepared by the researchers. The data collected was grouped, and subjected to statistical analysis and tabulated. The results are presented in absolute and percent numbers, as figures and tables.
Statistical Analysis
Data analysis had been done using percentage evaluation of data obtained in result.
Results
Thirty one patients under treatment with Risperidone who met the all inclusion and none of the exclusion criteria were participated in the study. Out of 31 patients 20 patients were found with ADRs while 11 were without any ADRs. In order to facilitate data analysis, it was decided to group the results into following categories:
• As shown in the Table 1 , among 31 patients studied, 14(45.16%) were male and 17(54.83%) were female.
• As shown in Table 2 , among 31 patients studied, 17 (54.83%) developed EPS; 2 (6.45%) Developed Hyperprolactinemia; 1 (3.22%) developed EPS + Hyperprolactinemia; were as 11(35.48%) didn't developed EPS & Hyperprolactinemia.
• As shown in the Table 3 , among 17 patients who developed EPS, majority of them (15) belong to Parkinsonism and only some patients (2) belong to Akathisia. Whereas none of the patients developed Dystonia and Tardive dyskinesia.
• As shown in the Table 4 , 3 patients who developed Hyperprolactinemia were treated with cabergoline and Risperidone + Trihexiphenidyl and after drug treatment patients shows the complete recovery of Hyperprolactinemia.
• (The normal values for prolactin for Males: 2 -18 ng/mL for females: 2 -29 ng/mL)
• Table 5 shows the Recommended Daily Dose and Dose in present Clinical study of the drugs used for the treatment of EPS and HYPERPROLACTINEMIA.
•
As shown in Table 6 , among 20 patients who developed EPS, Hyperprolactinemia, EPS + Hyperprolactinemia; 15 were received Risperidone + Trihexiphenidyl, 2 received Cabergoline, 1 received Risperidone + Trihexiphenidyl & Cabergoline, 1 received propranolol and 1 received diazepam.
• As shown in the Table 7 , amongst 17 patients of EPS; 15 shows complete recovery; 2 were survival with minor symptoms and 2 Hyperprolactinemia patients shows complete recovery.
Treatment of patients developed extrapyramidal symptoms and hyperprolactinemia: All the patients who developed extrapyramidal symptoms were treated with Trihexiphenidyl incase of Parkinsonism and with propranolol or diazepam in case of akathesia. All the patients who developed hyperprolactinemia were treated with cabergoline.
Clinical outcome of patients who developed extrapyramidal symptoms and hyperprolactinemia: Outcome of the patients who developed extrapyramidal symptoms and hyperprolactinemia were measured in terms of survival, complete recovery and survival with minor Symptoms. "Survival" means that the patient who developed adverse effects and also survived after the treatment. Complete recovery" was defined as the survival with resolution of adverse effect after the drug treatment. "Survival with minor symptoms" meant that the patients survived but symptoms like mild tremors & mild rigidity persisted.
Sr. No. Risperidone Treatment P r o l a c t i n c o n c e n t r ation (ng/ml) C a b e r g o -

Discussion
The striking finding was that the patients who were on Risperidone drug showed EPS in 54.83% patients; majority of them (88.23%) developed Parkinsonism and rest of the patients (11.77%) developed Akathisia whereas none of the patients developed Dystonia and Tardive dyskinesia. There was no significant difference in occurrence of EPS based on gender. Hyperprolactinemia occurred in small percentage (11.76%) of females who participated in the study.
In the present clinical study fixed dose combination of risperidone and trihexiphenidyl (X + 2 mg) was given twice a day or one tablet in morning and half tablet in evening which meant 3 to 4 mg of Trihexiphenidyl per day. This implies that Trihexiphenidyl provides an effective treatment of the side effect even at lower level of recommended daily dose of drug. This finding clearly establishes efficacy of the drug in reversing EPS & negates the reports questioning its efficacy. Treatment of Risperidone + Trihexiphenidyl is continued for longer time. In some cases doctors even prescribed combination of Risperidone + Trihexiphenidyl as a pre-emptive measure for EPS. Such patients were not included in the study. Trihexiphenidyl brought about resolution of most patients with Parkinsonism (88.24%) and partial resolution in remaining patients where tremors & rigidity persisted.
In the present clinical study propranolol 40 mg was given once a day as treatment for Akathisia. This implies that propranolol provides effective treatment of side effects at doses much lower than recommended daily dose of drug. In the present clinical study diazepam 5 mg was given twice a day as treatment for akathisia. This implies that diazepam provides effective treatment of side effects at recommended dose. Propranolol and diazepam brought about the resolution of akathisia. Cabergoline brought about satisfactory resolution of HP and associated symptoms in all the cases. In the present clinical study cabergoline 0.5 mg tablets was given once a week or twice a week as treatment for hyperprolactinemia. This implies that cabergoline provides effective treatment of hyperprolactinemia at recommended dose.
Duration of the study was only five months. Longer duration of follow up is required to assess the Extrapyramidal side effects and Hyperprolactinemia of atypical antipsychotic Risperidone as it is used for a long term treatment. Sample size of the study was small. This was because all the Schizophrenic patients have prescribed typical antipsychotics and other atypical antipsychotics besides Risperidone which resulted in comparing lesser number of patients treated with Risperidone. Acute dystonia and Tardive dyskinesia could not be studied because they did not develop. Only a few patients showed Hyperprolactinemia in present study. Further research in the same area with larger sample size and long term follow-ups would be useful. The propensity of other antipsychotic drugs to induce adverse effects should be studied in comparison to Risperidone.
In conclusion, about 58, 43 percent of the patients receiving risperidone drug exhibited extrapyramidal side effects, majority of them being Parkinsonism. It was found that patients treated with 3-4 mg of Risperidone which is on the middle-lower side of recommended therapeutic dose of 4-6 mg/day as maintenance dose also developed EPS (maximum dose: 16 mg/day). A small percentage of female (11.76%) who participated in the study developed hyperprolactinemia. All the side effects were adequately resolved by the conventional drugs even at lower levels of the recommended dose improving the compliance of the treatment. Trihexiphenidyl provides an effective treatment of the side effect even at lower level of recommended daily dose of drug.
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